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Abstract 


PROBLEM TO BE SOLVED: To provide a negative electrode for a lithium secondary battery, capable of 
providing high discharge capacity and having superior charge- discharge cycle characteristic, and to provide 
its manufacturing method. 

SOLUTION: This negative electrode for a lithium secondary battery and its manufacturing method is 
characterized, in that conducive metal foil 1 1 such as copper foil or copper alloy foil having a surface 
roughness Ra of 0.2 &mu m or more is used as collector, and the negative electrode is formed by sintering a 
mixture of active material particles 12 containing silicon and/or silicon alloy with conducive metal powder 13 
of copper or copper alloy on the surface of the collector 1 1 , in a non-oxidative atmosphere. 




Data supplied from the esp@cenet database - 12 



http://12.espacenet.com/espacenet/abstract?CY=ep&LG=en&PNP=JP2002260637&PN=JP:.. 3/25/2005 



(19)0*H»»ff (JP) 03 £fc H 4# ^ S (A) 



<43)£tHB 



#112002-260637 
(P2002-260637A) 
¥J£144F 9 13 B (2002. 9. 13) 



(51) IntCX T 
H0 1M 4/02 

C2 2C 1/04 
H01M 4/04 
4/38 



F I 

HO 1M 



4/02 



C 2 2 C 1/04 
H01M 4/04 
4/38 



D 4K018 

B 5H017 

A 5H029 

A 5H050 
Z 



4BE»# »*«<7>»63 OL 0£ 16 JO «#Hfcfi< 



(zixanre 


«$»2001-254261(P2001 -254261) 


(71)tHBA 


000001889 










<22)HMB 


¥j«13*F 8 JI24B (2001. 8. 24) 




*KHWPTKKR*a2TB5»5-9 






(72)58W# 




(3i)«5fcti£as# 


£82000-265901 (P2000-265901) 






(32)«5fcB 


W£12#9 fllB (2000.9. 1) 








B# (JP) 


(72)$gW# 


At* mm 




RK2000-401501 (P2000-401501) 




^dS«^niWtB?*a2TB6#5^ = 


(32)flBtB 


jpj£12#12E 28 0 (2000. 12. 28) 






(33)tt%tt£$3 


B* (JP) 




100095382 



















(54) KEW©*W3 U ?-^A^rasfi«&SXrPE-roSJ3&*fe 



(57) [Eft] 

2 1 . mt tc\tm&&iz £<om&&&&&* 1 3 <om-& 




12b 



[«Fi¥i&*©«5ffl] 

£fc^i£^tft*£«S14£Jii»5fc©iI^5©JI4Sir 
i2*S&©aa±r#i«btt#B»TK:&*£ 1/-Cif6>*i 

TC»*C£4#@<k*38^1Ki2«^y^^'* 

[ff5fcl4] SlMfflSRatfO. 2 (im«JbT*S« 
A-£StfcJB*GL 

[if 3£9t 5] mUB^mtt^KS*©^)!^* 1 . mll2 
jg$^^i}iKfctfcl,TC>Sc£*^ffi<t*&i«3^4 20 

i ~5CDt>-rn* i 3SKi2t8© y 9-v A-^s&raft. 
e. 

< it%micmMm&&z&tttc&mi§-c * * c t ® 

£ T SlS^g 1 ~ 6 0l>r*l*> 1 JBtCi 2*6© y * * A ~ 30 

[»3J818] mS2S«5m& : fK:4£«i-*-4^JSfi£»* J ffi 

1 ^Ki2iR© y 9" 3 Ar^Sftffiftffi. 

®Rtfr?-**A •) -5 C <b £ f 1 ~ 

8 WTtifr 1 iStci2f&© An:&mrfefliftfL 
[ 18^® 1 0 ] |J8BS£«J©JB * fcttfrKtSBJSt&T- 

jb 1 ~ 9 ©<<>■*• n*> i Jitci2«R<D y * r> A-^mtfeflm 40 
ts*^ 1 0 tti2is© y * ^ a - 

Ct*#®«!:r2.if*Sl Oifcttl ltCi2*S©y*-5 

Ar^mrfefflftS. 

[IfJjag 1 3 ] 8112* 'H5 F*«. y T 5 FKfcSft 



0 02-2 60637 

2 

x A > $f-©8$i3&© ©T* -5 C <fc £tf® 1. 1 SIS 

^1 1 1 tci2is© y * f A->xm?feffi*ffi. 

f^ifctttfy T F -57;u*nx^u>cDja^S©fc 

©-c*-& c <t i-r-ssi*s 1 4 tci2K© y A 



[IflJjSB 17 3 SJKSttfttWO^iStta* 1 1 0 wm 

£jT-c*-5c«t*'i#tt<fc-r*i»# 3 Si ~i 6©t»rna> 

1 3i«:i2iS© y * •> Ar^:®feffl*e. 

tifcfc* 1 8 ] JJf2t§!amti^{c^lilfiSc^*sit«l/ft: 

*s$t£T sis*3ii ~ 1 7 ©^rn*» 1 ^ciass© y 9- 

imm 1 9 ] ssi2is%m^* j ^ -^*t»^*e c 
i*^ai-r-5i9*« 1 ~ 1 8©t»-rn* 1 ^Kiaa© 
y^>?A-^?&raftS. 

[ 2 0 ) l*i2S^©fcto©&M3iti&K** 2 0 0 

•C~5 0 0 -C©©HrtT*-&C £€:!|fffifrSit^ 1 

~i g <Di>-rft*» i a«ci2ti© y A-;&®fe/8ft 
s. 

[gS*^2l3 «aB«3Ra«»0. 2um«±'C** 



miM&to<om =SrS«i2^14*ISI§©^®-t« : l2g L/fc 

?:#®fr-5> y ^^Ar^aBfefflmeoJSfi*^. 

[ffi*JS 2 2 J «trS?£iBJK& ; F. «IB»«tt*K» 
l2«Stt^^»*©®^)©®*^s2»ml4^l§©S 

B±«:jBfiJE-rs c t zmit-r znxmz 1 icg2t£© y 
^%^tf©*r*5ci=&^m<bT^ie^2 i**t 

B2 2 Ki2iS© y *f A^^«tfefflAffi©8!Ji^. 
[19*^2 4] *BtaSRa#0. 2*imtUir*S 
«mtt^lSfS©^ffl±K. -ir ^ mm/* M** 4 
^€:^tyffi^®tft-?-©© ! &^"^* :i: ^ ,!: > Bdier&BJft 

^<ti±#fflfiT«:giter sis tzmzzct 
i-r s y * v A^xs?&ffl©s©ssjs^ffi. 



3 

c £ ZW&L* znimz 4 tests© y ^ 9 
~2 5 ©t>rn*> 1 5tcE«E© y 3^ A^&srfeflmg 

©Ki£#i£. . 

mum 7 1 sjESsntt^jiisa*. mmt> l < am 

££f§, $ fctt&iitcMJB *Rtt fc&M5 fc K ti«® 
K«£&H4Rtf fc&KfST* 5 C £ 

52 i-2 Bwu-rn^istciBifeDy^^A-^rft 
[H3SI2 8 ] ivEWtifefeRSAs. o < 

t^^^fS. Sfctt&lHCC«jmB«Kttfc&JR1Sb 

StiT5S*312 l~2 7©t>Tn*>15«:E3£©y3 : - 

[81*52 9 ] StTESStStcJ; o-C. mffBSSSI^IIIfS 
RV/*ft:t«?iE»*14©*©#)SBE»*s. MfStS^g 

&**KW&tz>ct*®&t-tz>nim2 1~2 8© 
i»r*i*> i 5ke*s© y * 9 a n^ffeffl *&©igji:£ 

[»*53 0 3 X80ircliJE#JSiJjSfl-£*-f3S£© 

^MiBHt^«»©«fta*«ttajsnttt»j: 5ttSfeffr«asr 

**StcSIT*>S C ifcifHS £"T *St*52 9 S/c«3 0 

(ciaiK© y atx wsfttt<DHa#&. 

[»*53 2 ] X»B«fC^r^ftti©«fa*MftWS*i 

tti»j;s&^r*aw*c $111*53 1 

tests© y A-^«ffeffl^ffi©a«®*ft. 
[11*53 3 3 wz*u >&-tmfim&icim?z> 
t&vsmrzc timkt-srzmasz 2, 2 3sv 
25-32 ©t»-r*i*> 1 jffciBtt© y ^9 A^twfeji 

fi@©SJJ6^. 

[»*53 4 3 2 0 0*C~5 0 0*C©ffiHrt©Sfi-C 

ftwaaor«asr4ci*<mairs»^2 1-33 
©t>m*> 1 5fcE«© y *v Ar&wfeJiJM©»ft 

[81*5353 S5E>< Jfiy-^S Ft?** 
<:£*!$»£? 511*52 2. 2 3&tf2 5-3 4©l» 

■fti* 1 5KESS© y Ar^HftmittcDHKir 

& 

[If *53 6 3 WB* y ^ 5 F*». iX'JTS FK«M 

jum-rscitcjrojs^s-ertfeiifcsKy-fs f-c* 

5 C £ £#©£ T S S!*5 3 5 (CI3S8© VfJ^S 
?H!JBftffi©tijg:&fc. 

[S*53 7 3 WE't-f s-SRJS^i^tf^ 



(3) #B20 0 2-2 6 063 7 

4 

-f>*'-r*5C£*f|$©£T5iji*52 2 l 2 3RCF 

25-34 ©<,»-r*i*> 1 5tcEtB© y m*—-xwMm 

[§9*53 8 3 m&'H>&-&#vy yitt-V? 
>ttc\t# y f- h v 7 )\>* us. * u>-c* 5 c £ &<&m 
£ 1 5i8*5 3 7 tcett© y * 9 A-;xsflyB:ftffi©88 

[»*53 9 3 ttB^XftFO?$ttSfts 10 urn 
fe(T'Ci&5c£*#«£-r5fit*52 i-3 8©t,»-rtt 
10 *> 1 5(CE«© y * «> A^C«jftfflfiffi©«U6*ffi. 

[Si!*54 0 3 S?iaffiigJ®e^*i^-f SR©*r*5 C 
££1$Sfc£-r5fifJ*52 1-3 9 (D^ftl* 1 5fCBtt 
© y *9 A=%«MUBft«CD«a#&. 

t»*54 1 3 »*5 i~2o ©t»rti*> 1 5«ciais 
©:&ffi£/cttit*52 l~4 0©t,»-rft*>i5K:ESS© 

[81*5423 y*9A££5fe{b-i-s*m*>e>&5r£ 
20 «Mtt?oa4fjiuBftJbicKtt6ft-c*>). mssmn 

tS£3*i-cfc9. jfe^tJEffiftHtfc^Ky *9A££ 
#{tL&c»fi£#aiffiBtuc<,»5 c £*#!*£?- 5 y ^9 

[81*54 3 3 y *9 a &6&fl;l/&<r>«#*'fte* 
S&*>6l£ffcLTt>5C ££#«£*" 581*54 2(CE 

tt© y ?9 Ar&*ttflmL 
[i«*5443 ttEflsasa^oHtcy^fAi^ 
{to&i>tm*»6tt**«tt©**ss^stit:^sc i 

30 *1S«&rSW#JB4 2*fct*4 3WE«©y2 L *A- 
tft*54 5 3 y Ai^<fcOScl>JS»3WWfB3» 

-4 4©t»-rn*> i 5ke«e© y Aracwwim 

tif*54 6 3 V^{lAi^{tl/6l^fiKt 
i^ftftr 5fi£» £ ME !J ? 9 A £^<b L. £ 

40 -r5ii*54 2-4 5©ir>-rn*»i5«:Eig©y 

[g«*54 7 3 ttEffi^HttT-OJBKM-f 

«ntri>sc£*i$«£-r'5»^S4 2-4 e©i>-rn 
j!p 1 5«ce«s© y ?• 9 Ar;$cs?iyB*ffi. 

[IS*54 8 3 «&W>y-4<. «e©/c*©«lS!l 
SSKM9l/rc»«^'f> f-T** C £€:!|#m£-r 5 

is*54 7 ccibss© y ^9 A-yc«jfefflse. 

[Ig*5493 WE'W !M 3 F-C*SC 

£ £ -T £ SfWai 4 7 4 fc « 4 8 tCEtt© >) 9 <t> A 

so z^^kfS^M. 



5 

mims o ] uibjH y •< s f## y r s f&*»& 

C <frSlt#3!4 9KiB«©y Ar>£g?fe 

imms i 3 tuiB>w>2 , -#. 7 ■ymwf-^ts 

3j3S 4 7 * fctt 4 8 KIBtB© V * V AH^SifefflSffi. 

[H*B5 2) SJiB/<-f>#-#. #vv<fltv-Q 

[Wjjas 5 3 ] itriB^l^RfS*®©Dasp»tcitrfa 
s c t -r i»^fi 4 2 - 5 2 ©^rn* i site 

[tt$3I 5 4 3 UIHffi^lSa^ff^F^aS** lOiim 
KrF-C&SCifc&atT 411*514 2-5 3©l>Tft 

* i Jitcs© y AruxmrfeJB^S. 
[ 5 5 3 m^mw&^ffi y * ^ a t^tr 

*<&Wift2>tt#m4 2-54 ©w>-rn*> i a^iats© 

HS5JSS5 63 mUrmmL^ifi^r 4%®*X '*5C 
i«r#Ski-rS^5f5 5 (CiB$8©y ^A^SAM 
Sffi. _ 

5R-C*SCi:4«®i-r2.sS*5i4 2-5 6©U-rn*i 

[is*9i 5 8 ] m^mwifi. mm «> i/ < «sa^ 

g. £ fcttffifl tcflll £18: Wfc&JSIS fcl»< BStffiKS! 

2-57 ©w>-rn*» i jRtciess© *ir A^gcwtm 
m^m 5 9 ] ntnammtta*. mmmrnhL < fcms? 

4 2-58 ©I 1 35tCffS6&© y * £ A - 

[a^eo] m^mm»<Dmm&SRa.ifi, o. 2 

/xmtLhT** C tZtmtf *»*St4 2-5 9©t> 

rn*« 1 gitciBts© y A->x«jfefflse. 

[«*BB 1 ] !tHB«Hfcl:f&** s . Smtf/SfcBfS 
*A**tr»*-C* 5Ci £ -T 4 4-6 

o ©i>rn*> i mircizwo vv-v a- xs«feffl«®. 

C»C t^Stf 5i«*314 2 - 6 1 ©^Tftrt> 1 

ibis© y o A-#m?feffl^B. 



4) «fP32 0 0 2-2 6 0 6 3 7 

6 

[ft2#S6 3 3 ff|3jG94 2-6 2©urtt*>13iK:i3 
t&©©ga>J=»&*fi«<!:. JESS^Sfc^friE©^ # 
*mfi?it i *> 6 ft 4 C £ * ttM £ "T 4 »J * * Al^l 
jfe. 

[^©HMfflfttftSm 
[000 1 ] 

■st>©-c*s. 

10 [00023 

[ s£3fe©&its ] y ^ ■? An>x^«6©*i©«c y ^ a^s 
^©istc y A^js^msLtK^ F^ hwtcwa 

(000 3 3 c©«t^ftras^Li-r. *»^i,^^aiscm 

^S=£»!^-r-5C(h*i-r#5*>©iL-C. Si. Sn. 
A 1 i'© "J >!; A t t? 4^BI t L, 

Ticittrt^, 3E&S©«0iEl/K:«fc»). •£©<* 
[00043 ittra^ 1 1-33977 7#^fRT«. rS 

[0 00 5 3 *^ !$&¥1 l-2 9 48 2 0 5#t? 

30 b. y^^A-^mtfe©me<tbr. er^«$/cB^-r 

[0006]*fc. 5^13^2 0 0 0- 1 2089^ 

Stt^S t ©«^* * smtt^s is t «as L © * ffl 

USC«b*i^Sn-CI,»4. Sfc. #112000-1 2 
0 8 8^^-CB. 0.03 amfet±©mm(* 

40 *ifinS3nr<,»5. 

[000 73 

[00083 *^ia©sw«. ««.^SJcsss*^4 c 

^ffia^©KiS^ffi^K:c4a«ffli>fcy =f-*?J*ZL<% 
mf6«:H-r4*>©-cfc4. 

50 [00093 



C5) 

7 

m&zmm-ztcib<Dmm) 1 ©biskse 

9y*9A=£«ttJSftSl£. SEfflSRatfO. 2 u 

[ooio] *i8i3©gr2©g®K:S£5 y f^A^ 
m.Ttcm£Lx&*>Hzc t*mkt urns, 

[0011] *fS9!©Sfr3©JaMKS£5 'J^-^A^S 
?fefflftg<DSIJi^». SBoffi S R a *i 0 . 2 y mtLh 
r**S*S14£Jii5§©g|ffil:K:. WS&Rtf/JS/ctt*- 

[0012] *f£9i©Sfr4©©®K:fi£5 y **Ar&n 
mmnmvsm-xmit. s*ffifflSRa#o. 2wmtLb 20 

[0013] sssncs&s (ommK.^ vrvA^xm, 
^©B^«#±«:8a:w6n-c*j*). x&wm&ttm 

<D. fro®^&^q>Ky^A£^ftL&lMa#rti 30 
[0014] #S6?8© 'J * V A -hg2#$&9! 

©is 1 $ fcasit 2 <ommo-mm. #»ijs©sfr 3 s fcntss 
4©^ffi©^*»e»$sBistifcme > sfc«*»?i©» 

5 ©J^B©®ffi*> 6 & Sfiffii . JEfiiffi«Sft*#tf IE® 
[0015] «T. *#t9J©l& 1 ~»5©^ffiCC*Jt»-C 
^"BtCte^Ttt. S®aSRa*S0. 2ymJy±T* 

cotiffiSRaoiit #a£-r£i!r©fiir*s. c© 

<ttt^»T-c©gife*ijai*«j«:eco. mtmfrt 
si©«;*D-s?§'gjM©^*ft«:©is;'!ss^iR«i<i:. »*» 



^2 002-260 63 7 
S 

[0016] »Stk£JS®©g|®aS Ra<D±Ett. & 

tciE3Ssn5fc©tr»&t,>*s. 5 tc. JSfttt 

£KfS©iS*** i o - 1 0 0 /i m©ffiHK* 4 C 
SIA>©"C. HMfit|«:»ia®ESRa©±IE«l 0 ttm 

[ 0 0 1 7 ] gjffifflS R a i»SPlljlI©^i^raia 
Stt. 1 0 0Ra£S©ra»£W-r*C<!:#ji?*L.<,>. 

astas r a &c« vdiacDTOnon s «. Q2f:x^» 

ft (J IS B 060 1-1 9 94) tO£«>e>ftT*J 

[ooi8]*/c. ^m/itcfc^-c. mmte&m®3i* 
ga4^a*s^s<&5©«:«isi)-r^ci*sr 

[0019] *»l!l3K:*jt,»T&«*<!: L/-C«t,>-5»fitt 

/oi/ h^©^jssfcttcne>©ffl*^t>#3i>6<£-s^ 

ffcU^^^&fc^frr •&*>©##* C©<fc5 

< . ^CCfcW*fS^m^<t©*^14©ftJ2 ; &a8^'*' 
ZCttf-CZZ. S*Mffl<*Ra#0. 2timtLh-C*S 

mjeffitctD. iHSfc^^fe*«Tffi3#fcfc©-c* 

fc^©ffe©^JSfgT*)-D-Ct>«J:»,». C©«fc5&fc©£l/ 
r. r. 7 ir^S©»MtcmJSffiK: «fc 0 fctt^-^* 

[0020] itc. ^^Kfel^-C. 

©#M©fc©*ff*L<fflt>*C<!:#-C*5. **WtC 
«. -f^k fife. 3^h^©^JS4/c 
«C *a h ©«#£*>•£*> €. ttSMt fcttS^BJ-C* 

s^sti^i^mtt^jstt*©^^**^ 

*©^ffi±-cj§fe^r.&c<!:K:J:*). *mt^)S?5S.D t / 
£ fcli^tt^®**©^!^*^*^*^^; 

r«c. y^^Ai^^tDit^SfiS^i^^citci 

0. C©^ISSt^*i<SSEl/fc@Bif{C*Jt»-C3lEfiJctiSfSB# 
©^^©IKSlJRlffi^^Sns/c*. «m{*^6©r§^ 

®©iMi?ia^mtm*4©at»{t*s«iiKisn. ^tscm-y- 



9 

[0021] *$mtc*si.>tmi.'>2>i&im& : ?-± t/t, 
*■ a * <t <&© i mu±<D7c%tt o&mmt-efta. 

* A m t <&© 1 S«±©5g55I± ©*&££& &fimvf h 
AiJ~i3*'TKiAl'if&. *J*9*9>if8L It 
#££LTB. io-J^ffi. 5Ro-^m^ffi. Rtf id 

[0022] *^CC*Jt>Tffil>2)ffi^HtlT-i 
LTB. *AmRU/&Mt*A3&£<D%L*mffi>S:& 

B. «t«SS«>oSi£. tH?a>o£& {fc^BTcffi. ^* 
chairs*. 

[0023] #f&S8K^Tfflt>S««JRtiHF-£ L/C< 

y^?A££^fcT-2>*tt4£l/'CB. ±IE©W3I 
RZfirAM-^Oi&iC. y)l-?-VJ». 61. 68. ffilS. 
V^*S^A. ^h^A. TJl'S-^A. #y?A. 

^ ARiyc*i6©£-£ft £*W5>*i£. 

[0024] *IS?BKfc^TJBC>*r£*@t&^©¥i4rtfc 30 
SB. *$tc|®£i**i&l,>#. S6mW%«^«:*i:S/i:«> 
KB, 1 0 0umfeiTT*'SCi*s*fa^<. 3 
«L<B5 0«m8lT. Kttl 0 »m#TC 

©-CB&O** 1 0 0 *tmJMT"C*5Ci*«SfSl/<. 
Bl 0umWT'C*5. 

[0025] #|6Wfcfct»r*Sf4£JJ5©*©fi^Sll£ 40 
B. fiSik-cSBJKtft^F l test ur. 0 . 0 5-5 0© 
ffifflrt-C*-SC£**#*tA». S*t!fe£JiIf&3£©iS^«J 

[0 02 6] i,*>o&a*e>. g^se^-o^^a^ 

[0027] ##SBJ§K:*Jtr>T. Sim&^MfSOJl*^ 50 



#H2002-260637 
10 

«CEB5g3*xS&©t?B&l>aJ. 1 0 «xm~ 1 0 0 am© 

^Jia>6&*8*S{*©m*B. #tci®£3*i£fe©-c 

ttftl*. 1 0 00**mOT<H»*l/<. SfctCiffSl/ 
<B1 0 //m~l 0 0 (imT*4. 
[002 8] MHtcfett S*»<fcttSHSl"PC©«6B 
B. «*.«. M»B«T*;fcttrJl':*>a£ , ©:*iStt 
#Bm~F"C*T 5 . *S#B*l & <f©S7ctt#HMT 
Tfr-5T*>«fcl». «*§T*BKD»WBffl©aflE«. 

#jg?§. 3?mtt^)st95SRCJ f ffi!|sjgt4 ; F©abSfeiT©ja 

0 8 3-CWT-C«>-5C£*sST*K. S6K»*l/<« 
200-500"Ct«0. 36KffSll/<tt3 0 0~4 
5 0*CC*S. jS&f^ibt. fiK?5Xv«e 

[0 02 9] fi^BJSWfitf-i l/C. WJKRtf/SfcB* 

tscs-ssig^. 8a£-r*fig©$t8is©iafi:*i£< 
©&jgR8ft£*5-r * s er ^ ttmw&&. s n i t&^*i& 
<tt-sffli^K:*s©r. x«isl*f-cer-{<b^©#fW^ 
[0030] fci±©«t 9MM>6. JjassoffiH-c^ 

$fcBffi«)M€i^S^/^>^- ! S:^^7 

1/-C. »m(*-C*-5^«tt^)SS©±^> ig^rf23©H£ 

/tttjg«jat4^-©B*^is-rsc<!:*s-c*5. 

-tt. «^©fc!o©JSiSftSa4>^«:^g?-ii-rK:^#L 

£ ©ra©©fte©ffl-fcR ^^bb^cdsw 1 * 
©ifij±tc»n^. /<-f>y-KJ:4«6»*fclii*>0, 

ss&its^**^©©^©^®** 1 e.©ifflf8i*i«i$a s n. 
3 6 ic Aff&aam-*- -f * jmws *» scwrss. 

[0 0 3 1 ] &%mK.*sVtZ>'<AZ'#-±l''Cl*> 
-f5 K*«»*L<m>&tiS. *y-f 5 KB. M*.f2# 
iJ7 5 FBl4Jft«mrSC £«:<!: •s'CfiSCfrtS. 

h'{&£&8 O^KU:©^©* 5 *?* L/t». *y ^ 5 F©-f 

s f {b^*s8 o%7fesst?*5t. ts^jae^-acf^i*: 

<t©5B»4*saj!T-C&<>4^ti^* J *2'. CC-C. -f 5 
FfWsfctt. F*W*«:«r«ftSILte#tf^ 
5 F©*;U%T*S D -fa F{t?8 0feUb©fc©t3:. M 

jlb. #>;t« fhonmp w-jf-jU'ienv f» 



XL 

mi* ioo-c-400 -ccwasr 1 tm&Lkmtm? 

&£lC&mit-rK.m.&l,X<,>2> 4>©-C*5 C £##4 0 

«. #y ■< s K#5E£{«HgL&<,>6 o o*ctrF©jae 

[0032)*fc, 7 5>Sai^*^ 10 

v <bx- y f*> * fctttf y 5=- h 5 v frfn x ^ u 

[0033} «±©<fc 5 fcttj£*>6. ttft©R©Mt*!yi 
Sffitt. ±&©<fcMC. 2 0 0~5 0 0-C*iJ?*K. 
$6K»SL<tt3 0 0~45 0'Crc*«.. $ 20 

ctizvmzmm 

14£g?I££fcKffiM^*C£*i»3: W». C©J:5& 
ffl^tcfcO. S^©JI*/cttS&ftt4^©JItcfcWS 

£SISf*£©&^*iiS«>.5C£*i-C«**©-C. 

[0 0 34] as fc. *^tc*j^r«. 3Wtt*£is?s© 
mffivwmicmys'mb+Rzf/'* fctt>< -r > #-#a ») 30 

jiA,-C(,»* c £## * ^tt^)lfS^Di©iaaiK: 
rS&Stfi^Rtf/* < -f > # -#A 9 jitfC £ «c J: 
0, ig,^©B*fc«^©ft^©»£»Sfc£©&# 

[0035] #$691© y * a ±IE#I693 
©ftffifco < «±i2*^©mffia>6&*:fiffi$fctt± 

©£^ifiE&£. #*^S£*>6&SC ££#»£ L 

[0036] *»ia© y * Ar:xm«jKm»smj8?» 40 
©&«£«> ^{ci!BS§nsfe©r B«tt>#t, x*U>*> 

*- h& £'©&«# -#*-h£. S>.rf - 

ttt'©«[«*-jK*-h4©S^ig|!l**«^S*ii. * 

>. 1, 2 -i/i(-ti/iii>«:i'©i-rJ«Mi 
©*!£?&& fctfan 3*1*. Sfc. ®5?g©igfS£ LT 
tt. LiPF. . LiBF, . LiCF, SO, . Li 
N (CF, SO,},. L i N (C, F, SO,), . L i 50 
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N (CF, SO.X C, F, SO,), L i C (CF, S 
O,), . LiC (C, F, SO,), &£'RCf-e*a6©fi 

tti/ K. *fy T£> y ax h y A,tt£<o# y 
tC«»jg4^SLft:y^tt#y Li L 
Li,N&4'©^«H»SKe*s^StiS. #S£iSB© 

y^A-*sffl2©sjs?ji,;t. -f*>*st4*^s# 
lt© y ^9 A*t£«j£ c*i£jgs? • fiss-rs 

^#&6©3cSNF*>ttSB$<fc 4l>tt«??NF©®E-c» 

[0 037] *^© y 5=-^A-^Sf&©iESr§!BJ®i 
LTtt. LiCoO, . LiNiO, . LiMn, O 

4 . LiMnO, . LiCo,,, Ni,., O, » Li N 
i..»Co.., Mn,., O, ^©y^A^r®^ 
JSKtft«J-*\ MnO, &£©y ^9A4a#l/Cl»tt«,» 
#Rffi(b«j*H«^sn-5. Ste. c©ffe«:4>, y^A 

[ o o 3 8 ] m 2 it. y ^^-^mmmnm 
(D-MZm-rmammma-cbz. mmm&mmi 1© 

ivcfeO. cti6tt^*S3tiro^. ffi^®i&^-i2(c 
tt, e»«ltt^)liSl 1 ^6©£JS^a^tfcLfc6Ii|U 
2 a R^^tt^S©* 1 3i>>li<D&mi&&i!mtkbtc 

$m 1 2 b*q^BSsn-rt»5. m&&£mm 1 1 

^SIfiK»*J. y9=-5A£^^tLft^^)lfi£^-C*-5,iS 
^. cn6©4£Ut^l 2 aRCf 1 2 btcfet>r«. fg 
!BJ©Sl^ 1 2 *s y ^ A*iRK-r SKtC^ D S»S©IK 

SI l3iP6©S"ISf^ «St4^ISt»5Rl 3^6©IH«t*i 
tmsti. SbicrfflantiLl-i 2S#©at»Ytfe«ifiJS 

[0039] 

[«?8©JIKi©0®] «T. *^«IQi0!|{C»^^-C 

5 6 KifcHICcSiBjiT -5*5. 2ls:|BI8««T©SUte09fc:15i e, 
PSSStl5fc©-Ctt!5c<. ^©Sg*^JgL^t>«SH(C 

fet » r mmtmvxmm- z> c £ u^m* *> ©-c * -s . 

[0040] (HKl) 

Cftffi©^) I»«i4^)ilt9^£ LT©¥*3t4a 1 0 w 

5 0 MmC^-^lRta^i*, m&it-CA : 1 (= 1 : 
0. 25) £&S<fc5K:f¥fiU §U*-C^il^L/t„ 
C©ig^9 0fifiSP'&. «SKW£l/-C©sJ«y7?r{tt 
xyf=>i 0SSSiJ*#tf 8it%©N-^3 i ;i'tn y 
K >?§jS{CS^ L. fte^JRlx 7'J-ilfc. 
[0 04 1] C©ftS£8i|*7 y-=&. *^f^r*-5>a 
SfflSRatfO. 5 um-C4>SS«^l5 (il*l 5 w 

m) onmicmmL. nzi&LtcmctiZEM^tc fez 
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T;l/=f>#BSvTt?7 0 0"C1 0B$fflJ&*aSU ^SL/ 

0 »imT?£>-?/c. 

[00423 ilEmocH'm') W%ISf4i Or . L i , C 
O, RtfCoCO, 4ffllr»"C. Li : C oODFfJt** 

1 : 1 iftSi^tCSfil/TfL^-CS^-O. cn*es 

fct,>t\ 8 0 0*C2 4B#fffl&JjJEU LiCoO, ©«EK 

C*i£¥L#-Ct3#U ^^&S2 0 y mfcPI IX) 

[ 0 0 4 3 } #6*xfcL i C o O, t»*9 OfifiSUi. 

# >) y f it Z~ 'J 5 fifiSBfc^tf 5 fifi%© N - J 

A?g©±K:3£fcU WMU/fcaEEBl/fc. #e>ti/c«>© 

[00 44) [SJS?iR©flPS?) ^tmtCX. x^U> 

Fiyx?u>*-^- h i<D^S«l^ 20 
ignite. LiPF, % l**/y ? l-JW&SPt/fc*>©* 

[0045] [^©ft*) _hiB©iE@. fifo RC/m 
fc. 

[004B]11B> fBKl/te 'J A~:£®fe©IBrfl8 
ttttBTftO. EMI . «®2. •fe^U-S'-S . IE® 
ffi4. :fi@ffi5. iEffi*Sf*6. fcffiJS«f*7Rtf!l«y 
^■p f U f * > ? 8 £ £ *» 6 & S. 

[0047] jEeiRtfft^tt. -b^-U-5»-3*/r 30 
Lr»|SjOTI,»S. Cti6»iEeffi4Ra c ft®fl55*SJg 
KSrr2>S?fe^-^rt«:iR*fiS*a-Cl>5. IE® II*. iES 
^^6%/M/-CiESifl54«:g!K3ti. ft®2l*ftffift 

^Rt;ffitfia**ra&#i£ «t ft t «,> ?>. 

[0048] (38K2) WSi. trfrSLM *«* 
IS^tb-CS : 1 ift*J:5tciI^U #a-;l>&8tf£K: 
«t0. Si. Ni^sfeRtfSi, Cu^fcttKOft:. 

^KltCfc^-C. *-r3Rt&3fc©ttfc>«3CC. Cia 4C 

A2RtfA3&{'PiSOfc. SiA2BSi, N i 
fflt»fcfc©-C&0. &6A3ttS i. Cu-&&*ffit>fc 
4>©-C«fc£. 

[0 04 9] (11113) ¥*3&&5 0 ym©*-<3lf&* 

ii6n/c«>©tc-3i,>tM^-is«ti* ( i cp) -csiSLfc 

iC5, ivdrn<K<fcSW£f&*©tS£S»> 
ML/TO. 5SS%-C*>^.fc. 3*»1«C*»V>T. *-f* 
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i>iW ^Kl iPl«lCLrS?aA4*ffSL 
[0050] (3ISS4) --yir^lSR^^^U^IS© 

m) Wmistc. Cti6©^SfflSRa«. (,>-fft*> 
0. 5mn"C£>-a/c. 

[005 1] Hlfcl tC*j«,>-C. mfi?ffl5§©Rt)0 tc. C 

ssvux. nuit0«ici/-c. mafeASRtfAefcff 

SJLfc. mfdsA5ttffl«5-? dr;Hg*m»/cfc©Tife 

[0052] Sfc, ^IfflSRa^O. 5*tmt*5f 

©«t>0«:»t»«ewn*. *Wi&B«K:b-c«fcA7 
RCFA8*fEHl/fc. «*A7SM»-v^A«*»t» 

[0053] (SOI5)9SHl(c4slr»-C. 7 

9SRi &wii«:u"cw*A9RtfA io4 

[^SL/Zc. iifiA 9 B7 U - ? ir^Sffll^ 
4>©-C* 9 . «ifeA 10B7 1/- d»<«*©*«:fflt 4 ft:*) 
©T*S. 

[0 054] Sfc. WllltSl»fc7U-*«WW 
i . 10 u m©7 U— 'J *MS&e.*&&. 

-^«H©*©mJ»3 K«lr>*«>H*. *K 1 
LT®!feA 1 1 ^ffSOft:. 

[0055] (J»B)»lK*lr>t. IQBlSRa 
TWO. SMm-CftSmWPISwntoOK:. SlitaSRa 
ifiO. 2am-C**«WHIEF*ffl^. SJfeA 1 2*fP 
«U?c. ^l«C*Jl»-C. ^®IS3Ra*S0. 5 

tf mt*5lWOWD»)K. SIi3Ra*50. 1 

[0056] tfm.MV't **«ttOIMi3 -hlE©^ 
A 1 ~A 1 2X1/8 1 fc-^«/»"r . 3t&C&-y~'( 
ffflBLfc. 2 5*C(C*J^-C\ liSfllmAt 

4. 2V*tr3Wl/fc«. «MlmA-C2. 7V*T 

@©fiSr^s© 8 o % k: jif * 4 -< f 
mffi©^-f *jwww*. i ©^-^ i o 

0 1 l/fctBK-C**. 
[0057] 
[^1 ] 
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A9 
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9 5 
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OSfflMSRa : 0. 5pm 
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(£3581$ R a : 0. 5 pm 


9 7 


A12 

CSifidRa : 0. 2pm 


8 5 


B 1 

GSSMd R a : 0 . 1pm 


6 5 
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20 



[0 05 8] 3U*>e.?§ea>&«fc5fc:. StmfflSRarti 

o. 2 umhxtvub^^mm^m^tcmkA i~ai 2 

B. gIi$Ra*50. 1 um-C&Z&mrSZm^tcm 30 
tt. StEfflSRatfO. 2umfcU:©£JilS4flH»*C 

[0059] (§887) CC-Ctt. lM*JMtt3iK:#;t 

m*&B2£fPS!U/c. C©®fe{cot>x\ ±iB£l5l««: 40 

l©1?-.f*;HtFi&*l 0 0£LfcJg£rC&£. *2K 

®feA 1 ©1M ^;U*^fefiH*T7n-r. 
[0 06 0] 

[*2J 







Al 


1 0 0 


B2 


2 0 
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[0 0 6 1 ] &2j&>&?S6»JKr«fc5CC < Ki5aS4?f-3/c 
SiAl©^. *&ffia=£tTfe&*»-9;fcflS*fcB2K:lt 

*M3S*?t5C ££«*»). Soffit?- £3«1£&Jgf&5i? 
atf$S£^e©B&^#fi±r* ££*>«:. «mts 

#«ctt»U £©&»&«©** h7-*jWt5sS; 3ft. 

[0 06 2] (^8) CCCtt. *®4^JS©5R©S 
£;M#14£©B8tfi*i*ftLfc. HI 1 fcfcn 

3*uk:*h,t. i (^15011^). o. 5 m 

t»5fcS3 3. 311%) .0. 12 5 (SSI33fcS 1 1. 

g&bStffctWi, HKi £pgfSKt,r. SffeA l 3. 
®SA 1 4 . StfeA 1 5 . RtfSffeA 1 6 iVmLtc 

[0 06 3] cfte>©®fe«:ot,vc. ±B£raitc-0-<f 
<DD-<a?)vm&i,z> ®6a i©if-r^;i^^4 1 o ot 

[0064] 



[*3] 







Al 2 0MU*> 


1 0 0 


A 13 5 0UH) 


143 


A14 tfB»5fc*: 3 3. SUM) 


1 2 7 


A15 (fiStt**: 1 1. ltt») 


9 1 


A16 Cm** : QMAX) 


2 9 



[0 0 6 5] g*3*>6E&a>&J:5«:, ?v-?W8® 
3S*iB^L/fcS?i6AlRDfAl 3~A 1 5tt. 
tt^Bfcfr&ii-^L-c^&umtfeA 1 6 

8fcfc(cJ:S3i@&i!imtt©* 9 h -7- *#»E£Sft*fc 
£mteJWU±l//cfc©£#&64l£. 

[0066] cc-ctt. «i*aaias. >r4m 

I 0 0 6 7 ] m& 1 (Cfe^-C. JS^M^. -Jr^Sg^ 

«4«:^-rJ:5K:S!HL,/cyWi. H8U£IH1$k: 
l/C. mtilA 1 7~A2 4*fP$i{l//c. Cft6©®fe«: 

*ss*S4K:jjvr. i&cte. sm?a©-9-^i'^^«. s 

?6A 1 <»*)■<< *)\>m&* 1 0 0 £ LfcJIISrC**,, 
[0068] 
[gH] 
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[0 06 9] g| 4 rt> 691 5 ISW&aiaKS: 2 

0 0*C~5 0 0X©©H6-rSC<!:(C«fc»). 1f-f 

4 0 0*CIIE#1$fc#$bl>C 
^6A 1 <b®feA 1 8RC)tSftA 1 7 tSi&A 2 0 <tCD 
ifc®*>69!6*>3&J:^«:. S&t&*©¥*3t4a*: 5 0 
Mm3!P6 3«mtC/jNS<-rSC<!:«:«t«3. *1/<1M* 

[0070] §3lt fKfeAl 8SO f ®feA2 0©m@ 

#>&<fc5K. JSl«S«:4 0 0*C-Ci?->fc®feA2 0©« 

0-C-r«t&S£*7o/c®ftAl 8©meTtt. 

©f-^*5S*e>ns. se-^-c. 7oo*c©&kt&s& 30 
s-rscitcfcf). •5r-f^^(cjg*i©®7c^ffi;tSfi/ 

^r-<'ft^**«TW^ , Ct^*>©iSfc4aS. fi£r>r. «t0 

[007 1 ] III 4SCflH5 tt. SffeA 2 0 CCfflUfcfi® 
©BfS^^T^SMm^^ (SEM) WC**. 
04©f&^«l 0 0 0<TC*D. ®5©<g*B5 00 0 

U XL- /c4>©t?4>S. 

[0 0 7 2] 04RtfH5 3!Pe>HJi6a i &<fc5K:. *"-f* 



40 



[0 07 3) */c. rt<l^*t-Ll,xmMc#*)-? vit 
tr^'J^ (PVdF) «rv 40 O'CRD^ oo*cr& 

«&su fgyaHia©?^^®^^^^ i-^ ( I R*"4f 
hjv) ^a^Lfc. 4 oo-c-c«i«Hffib?tt©«:*jc>-c 
t*. pvdF mf^vsm&smw - * s ti/c 

*$. 7 0 0-CT:mSMbtci><DK.^xa. PVdF© 
t -_/, tJ ^«:^t/-Ct^c„ (Sot. 8W!LaS:4 0 0 

^^^£®$^©f^t4©fa-tK»D;t. w*^' 1 

[0074J <segu o) ccttt. ;<-f>y-©aJS 
^^vy-tL^r*'; trirt'tfay F> (pvp) fcffl 
«iis44 o o-c i oKHit^Wtt. $matm 

^L/c. »5&Ctt. ®feA 1 R£«i?feA 2 1 ©ISSfcf* 
HfC^-T. fcfc. ^mSfe©-^^^^^. ItftlAl© 
1M t>>\^&* lOOi L/fctiSrC**. 

[007 5] 

[SI5] 
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100 
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PVdF 


4orc. 10 en 


3 


T33 


A25 
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4oot:. io em 
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60 
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[0 07 6] «5*6We>*^J:^K:. 
T7?5RM^£#kPVdF*flH»SC<!;K:«fcr) > 

<tL/rPVdF*fflt>. 4 0 0-CTftffi3U/c«*6A2 

ir^JRO^^itW??^*^!:^ (X 
PS) (CXtmfribbtiX^Z. 
1007 73 (SS81 1) CCTIt. «S&£JI»j*€© 
^£1^**s§<8r£©rafli*t£f*(,fc. SlillK*j(,» 
T. W^3fc£LT^iaS3 tfm©^©*^. 5S 10 

44 0 0*0. 3O^Hil,fcCife«1-l-t*^illi0«K: 
Urmj(6A2 6~A3 2*fr«Jb/c. SWitt&JB 

©fW&tT&^fc:. •€-<7^m*^6tC^-r. 
ZMHtfOtStlLK 1 ©if-f *)Vm$ti 1 0 0 £ Ufcfggfc 
T**. S6ICB, ttffiiA 1 9&Em?6A2 4©l§**> 

[0078] 20 
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[0 07 9J a6*>6W6*>&«t^CC. t>mCD»mi4 40 
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©**«#£»* Ktt*+#fcfi-C* -a fcfcab 6 ft 

[0080] ( jSSi 12) CC -Cti. SS^SDligtCfc 

[008 i]Hii ccii^-c. Sft?^StDasi±tcm© 

tt, ii^eitCUr. SjHA3 3^SUc. C© 

®6£J8t,>-C|5H£{C v ^*^#l4©i¥ffi5**T-oifc. i? 
[!*£*&& 7 cc^t/ft:. «7tc^-r-^-/i-^^«. m 
ttLA 1 ©fM d-;H#A«r 1 0 0 i Ltcm$rC*>2>. 
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100 
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[0 08 3] ^7*69??.*>ftJ:5K:. tlffifmuiK: 

*s^-*ftf*i©SMiia*iii^L. jamw«:«»s*^f 

[0084] 1 3 ) CCTtt. igStt^Bfcfc-C 

m^rmm&itm utt. m 8 «:^-r^ss^wes© 

tt, HKl tPI^KlOr. t«?feC l~C3atfB4*ff 
mote Cfte»©®fe€:fl3<->-C\ ^^l^teSrSIMIO 
/c. *©*Sm£3c8{c5Vr. £4s. Sm?S©-9--f^^ 
AW. &lfcA 1 ©•*-( 1 0 0 i U/cfgg&T* 

•5. 

[0085] 
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[0 086] St8*>6>iP3fca>&J:5K:. T^t!S©/hS 
tC«t«). lM*rt4Stt*?R8IWK|aj±-Ctr*C <h**b*> 

[0087] jiit. mrfec 1 im?feB4<i:©tt^^e>W 
6>a>&<fc5K:, «®fflSRa#0. 2 umJ£[±©3iJS?§ 

[ 0 0 8 8 ] H6 tt. mtfec 1 acfrntsc 3 ©m@©x 

gUttr^n? t JV€:7S-rB|-C*>-6. 12 6 693 6*>& 
«fc 5 tC. 4 0 0 -CTgUfflS Ufc®feC 1 ©Sffi-Ctt* 
{|JlCDe-»l*B&6tatl»* i . 7 0 0*CTi^!ftai/fc 

[0 0 8 9] (UK 14) CCTB. »Stt#JSSf&2rt? 

WHsm®. 1 tmwuc o-cm&T) 1 ~d 5 wmLtc. 



* 1 8fiS%©N-^?-;i'trn y F>&jg(cE^i/fc4>© 
%fiS^i^5y-iL/. ayaaiu «®©ft 
sssrtf & -3 fc. ®®cc*jw s 4 0 0 •c-cwayastg©* 
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